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IT has long been believed tha t  malignant tumours occasionally undergo 
spontaneous healing, and, in spite of its extreme malignancy in  the  
majority of cases, chorionepithelioma malignum is one of the  forms 
of tumour in  whicb healing has undoubtedly been observed. The 
reaction which is seen about t he  margins of malignant growths has 
been regarded as probably of t he  nature of resistance to  invasion by 
the  tumour, and  the  atrophy of t he  cell processes in the interior of a 
scirrhus of the  mamma as a process of healing due to  cicatricial cou- 
traction of t he  fibrous stroma strangling t h e m ;  but it is only since 
the  discovery tha t  tumours healed under the  influence of X-rays that 
the  nature of t he  healing process has been carefully investigated. 
Finally, t he  successful propagation of carcinomata by Jensen and others 
has given opportunities of studying the  healing of tumours in mice a t  
all stages and under various circumstances. 

Healing of undoubtedly malignitnt tumours, either spontaneous or as a 
result of an incomplete operation, has been observed several times. Certain of 
these cases will be referred to later. With regard to chorionepithelioma, in 
two cases, those of Fleischmann and Hoermann, it was the primary tumour 
which healed. I n  the latter case, and one of the cases recorded by Langhans, 
secondary vaginal nodules also healed. Further, in a considerable number of 
cases a portion of what was supposed to be tumour was left behind at operation 
without evil result, and other cases have presented the clinical symptoms 
which are held to  indicate the presence of secondary tumours in the lungs, yet 
after removal of the primary growth these disappeared and complete recovery 
took place. 

In  the case published by Dr. Kelly and myself in 1898, although the 
disease was of a very malignant type and ended fatally, we observed nodules 
in the right Fallopian tube, and in blood vessels about the uterus and bladder, 
which appeared to be extinct. The nature of these nodules and the fact that 
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they were extinct was proved by microscopic examination. Apparently 
thrombosis within the firm walls of these tubes had completely destroyed the 
tumour tissues. Various observers, from Gottschalk onwards, have commented 
on the apparent destruction of the tumour by hsmorrhage which it has itself 
provoked, and some (i.e. Haultain) have regarded it as a possible explanation 
of the cases referred to  above, in which recovery took place after removal of 
the primary tumour, although symptoms pointed strongly to the occurrence 
of metastasis in the lung. In Risel’s first case (1903) he found healed (en- 
capsuled and fibrosed) nodules among those still growing. 

Recently I obtained a case of chorionepithelionia in which, 
although the disease proved fatal, secondary nodules in various stages 
of healing were present in the lungs. Taking this along with the 
large amount of other material which I already possessed, I con- 
sidered i t  possible to  work out the process of healing in this tumour. 
This case, through a curious circunistance-the occurrence of throm- 
bosis involving all the veins of the uterus-had become in one respect 
comparable with those in which the primary tumour had been removed 
after metastatic growths were established in the lungs, the thrombosis 
having stopped the supply of tumour emboli for about the last three 
weeks of the life of the patient. The primary tumour nieanwhile 
continued to  grow, and brought about a fatal issue by perforating the 
uterus. The thrombosis of the uterine veins was due to the tumour, 
and possibly the thrombi a t  one time contained tumour ; but no trace 
of this could be discovered on microscopic examination. Their con- 
dition, in fact, appears t o  explain some of the cases in which masses 
supposed to be processes of tumour were left behind, a t  operation, 
without evil result. 

On coming to study the healing tumours in the lungs from the present 
case1 it was found necessary, in order to understand the appearances, to 
investigate again the whole process of the establishment and natural 
development of secondary tumours of chorionepithelioma. I n  addition to 
the above mentioned, the following niaterial was available. 

1. Sections of numerous primary tumours, the principal being those cases 
which had actually passed through my own hands. 

2. Secondary tumours in the lungs and vagina, from the case of Dr. Kelly 
(1897) ; secondary tuniour in the vagina, from a case of Dr. Munro Kerr (1903, 
unpublished), and various secondary tumours in lungs and liver which had 
been given to me, and in particular some portions of these organs from the 
case of Hubl, given to me in 1902 by Professors Weichselbaum and Ghon, for 
which I have again to express my indebtedness to them. The last mentioned 
specimens were particularly useful in the way of showing the earliest stages. 

CLINICAL HISTORY OF CASE. 
CASE.--S. S., set. 42, 7-para. Five months before hcr death patient, 

while pregnant, had a fall, and next day aborted in the third month. There- 
after she had a bloody discharge with occasional “ black lumps ” (doubtless 
clots) in it, and she gradually lost strength. Eight weeks later an operation 
for removal of supposed retained placenta was performed. Three weeks later 
she got up as she felt better and the discharge had ceased. About a week after 
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this, i.e. about eight weeks before death, she had rigors and sharp pain in the 
left side, apparently due to  pleurisy. There was fairly copious expectoration, 
and once she saw streaks of blood in it. On 27th December 1905 she was 
admitted to Ward 17 suffering from diarrhcea, weakness, and pain in the left 
side. Her temperature was remitteiitly febrile, and her pulse weak and rapid. 
There was no uterine discharge. Dr. Murdoch Cameron could detect no pelvic 
abnormality on bimanual examination. There was a chronic pleurisy, with 
some effusion at the left base ; scanty mucous spitting ; very little cough, and 
pain in the left side was of a dull character. Nothing abnormal was noticed 
about the urine. 

On 8th January 1906 she was transferred to Ward 9 as a medical case. 
The pain in the side was then less severe ; but it became worse again, and on 
the 17th it was noted in the journal that she had been complaining greatly of 
pain in the left side, and particularly in the left side of the abdomen down 
towards the iliac region. On the 8th January the urine had been found to 
contain blood and albumin; but not tube casts. The pleurisy with effusion 
was still present on the left side; the temperature inclined to rise above 
normal ; ancemia extremely marked, and there was slight relative leucocytosis. 

On the 16th Dr. Cameron again examined, and detected a swelling on the 
right side in the broad ligament, which he regarded as probably tuba1 in 
nature. The diarrhea had ceased, the amount of albumin in the urine had 
decreased; the quantity of urine passed never exceeded 50 oz., and specific gravity 
varied from 1012 to 1020. The temperature was still inclined to  be feverish, 
and anaemia was very marked ; but there was no discharge from the uterus. 

Patient was sent back to Ward 17 on 23rd January, and the next day 
Dr. Cameron removed the uterus and appendages a t  the level of the os internuni. 
The uterus was only slightly enlarged. At the fundus, on the posterior 
aspect, a tumour protruded, and from a rupture in its surface hung a blood clot. 
The uterus was split open, showing a dull red fleshy tumour about the size of 
a tangerine orange occupying the fundus, and projecting into the cavity as 
well as projecting externally. Patient 
sank and died on 28th January. 

It was regarded as a necrosing myoma. 

REPORT OF THE NECROPSY? 

The body was examined by Dr. Teacher and Dr. J. Shaw Dunn. The body 
was emaciated, very anlemic, and yellowish in colour. There were some slight 
fibrous adhesions over both lungs, and the left pleural sac contained a few ounces 
of clear serum. Throughout the lungs small hard nodules could be felt just 
under the pleura. There was slight hsniorrhagic coloration around some of 
them, and a dark brown necrotic centre. They appeared to be small infarctions 
of considerable age, with early fibrous encapsulation. One, which was some- 
what larger than the rest and of more diffuse appearance, was regarded as a 
recent septic infarction. 

Dr. Teacher having remarked that ‘‘ necrosing myoma sometimes covered 
chorionepithelionia,” they mere examined very particularly, and it was noted 
that they did not present the appearance of secondary chorionepitheliomata. 
Dr. Dunn removed a number of them for microscopic examination. 

Abdomen.-There was some pus in the deeper part of the abdominal in- 
cision, and a generalised septic peritonitis. The liver showed marked cloudy 
swelling. 

The spleen was large and soft with full pulp-“septic spleen.” There 
was widespread thrombosis in the veins coming from the pelvis. 

On the left side the ovarian vein was occupied by firm, old thrombus 
extending into the corresponding renal vein, which was entirely filled by it, 

Abstract by permission of Professor hluir. 
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and also into the vena cava, which was almost completely blocked for about 
three and a half inches. The right ovarian vein also contained thrombi, 
which stopped short of the vena cava. The large veins in the stump of the 
uterus were full of thrombi, extending on the left side only to  the internal 
iliac; but on the right up to the common iliac vein. The character of the 
thrombi was peculiar. For the most part they were very firm and dry, and 
lay loose in the blood vessels. Even in the renal vein, where they filled the 
vessel completely, they were not adherent to the walls. There appeared to be 
no attempt at organisation. 

There was a well-marked perinephritis on the left side, and the fatty 
capsule was adherent t o  the surface of the kidney. The pyramids of the 
medulla were of a dull red colour, and were marked off from the cortex by 
yellowish lines. The cortex was of a pale yellowish colour, and the markings 
were obliterated. The right kidney, on the other hand, while rather anaruic, 
presented normal characters. Examination of the head was not permitted. 

Dr. Dunn’s examination of the nodules from the lungs showed them 
to be chorionepitheliomata. The uterus was therefore obtained from 
Dr. Cameron. The external projection was a flat slightly raised 
circular area about 2.5 enis. in diameter. Microscopically it is almost 
entirely actively growing chorionepithelionia, while the mass in the 
uterine wall and within its cavity is a chorionepithelioma of the 
ordinary type, consisting largely of altered blood clot and dead 
tumour. Another nodule about the size of a hazel nut lies quite 
separate nearer the 0s internum. This is also chorionepithelioma. 
Both tumours are for the most part covered internally by remains 
of endometrium. No vaginal tumours were noticed either a t  the 
operation or the seetio. 

REMARKS. 

On making, after death, further inquiries into the history of 
the case this was found to be quite characteristic so far as the 
abortion and the events of the next two and a half months are 
concerned; but the complete absence of hzemorrhage after the 
operation for removal of retained placenta is very unusual, re- 
currence of bleeding within a short time beiug the rule in such 
cases. 

The hzemoptysis and rigors, which were attributed to pleurisy, 
are the usual symptoms of metastasis in the lungs, and probably 
marked in this case the development of the tumours which under- 
went healing. The pain in the left side of the abdomen, and the 
hzematuria and albuminuria noted on the 8th of January, were 
due, doubtless, not to pleurisy but to the thrombosis involving the 
left renal vein. The other thrombi appear to be of much the 
same age. While the history is not quite definite, the conclusion 
seems warranted that the rigors on the one hand, and the pain in 
the iliac region on the other, determine the age of the secondary 
tumours-the former marking the date of the establishment of the 
oldest, while the latter marks the date of the thrombosis, which 



WEALING 0.F CNORIONEPlTHELIOMA MALIGNUM. 491 

involving as it does the whole venous system of the uterus, must 
have put a stop to the dissemiriation of the tuniour. Probably, 
therefore, we may put the age of the secondary turnours in the 
lungs a t  from two months to, a t  the least, three weeks. 

The thrombosis in the left ovarian vein appeared to have started 
from a globular aneurysm-like dilatation of the principal uterine branch 
situated in the broad ligament close to the side of the uterus. 

The commencement of the thrombi in the case of the other veins 
could not be made out by dissection. Half of the nodule from the 
left ovarian vein was cut into a series of sections. It contained firm 
old red thrombus, and resembled so closely the dilated thrombosed 
veins, which in the case of Dr. Kelly were made out to be extinct 
tumour nodules, that although no turnour was found in i t  there could 
be little doubt as to its nature. In view of the observations made 
in the above case, and those to be detailed below, it seems plain that 
the thrombosis starting in this tumour destroyed it and, spreading 
up the veins, destroyed any extensions that may have lain in them, 
and also stopped the further spread of the disease by this route. 
Sections were made at numerous points in the thrombi, but no living 
tumour could be found. 

It is remarkable that this extraordinary interference with the 
blood supply of the uterus appeared neither to have produced any 
change in that organ nor to have stopped the growth of the tumour, 
which went on burrowing into the muscular wall until i t  penetrated 
into the peritoneal cavity. Presumably the lymphatics and the blood 
vessels in the fibrous adhesions which were present compensated for 
the venous obstruction. 

THE PROCESS OF INVASION BY CHOIIIONEPITHELIOMA. 

The points which had to be considered were-(1) the process 
of invasion by the primary tuniour; (2) the formation of emboli; 
( 3 )  their fate in the blood stream; and (4) the process by which 
(a)  they developed into secondary turnours, or ( b )  they were destroyed. 
Long series of sections were prepared, and in them numerous stages 
in the development of the tumours were found. 

The primary tumour in the uterus develops in the placental site, 
and in the earlier stages i t  forms an ulcer of the cavity of the uterus, 
usually covered by a mass of blood clot and fragments of tumour. 
This mass distends the uterus like an ovum. The floor of the ulcer 
is an irregular layer of tuniour, which at the margin burrows under 
and raises up the endometrium. I n  the middle portion the endo- 
metrium (or decidua) has completely disappeared, and the tumour 
is seen t o  be attacking and destroying the uterine muscle and blood 
vessels. The layer of living tumour tissue is comparatively thin. 
It is usually more or less torn up by hzmorrhages, which lift up 
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layers and irregular masses of tumour and uterine tissue from their 
natural position. The displaced portions of tuinour undergo degener- 
ative changes ending in necrosis, apparently in consequence of the 
clotting around bhem of the effused blood. 

A t  the actual growing margin the tumour cells are seen in- 
filtrating the normal tissues, and there is frequently a well-marked 
inflammatory reaction with formation of granulation tissue and emigra- 
tion of polymorpho-nuclear leucocytes about the invading cells. A 
very characteristic mode of invasion is that the tumour grows along 
the wall of a small vessel outside its muscular coat, and also under 
the endothelium. These outrunning processes may be of some length, 
and in transverse section appear like detached nodules. Their real 
nature is determined by following them in serial sections. After a 
time the endothelium gives way and the tuinour cells appear in the 
lumen of the vessel. The invaded vessels always appear to undergo 
dilatation, a phenomenon which is also seen around the ovum both 
in its normal situation and when implanted in the Fallopian tube. 
I n  the earlier stages, as in the normal embedding of the ovum, i t  is 
the smaller vessels that are invaded; and, although the process of 
tumour may burrow along the interior, still it does not break off as 
an embolus, because it cannot pass through the narrow undilated 
portion of the vessel. I n  an early case, e.g. that of Edgar, although 
numerous free turnour cells, for the most part syncytial masses, were 
seen in the small blood vessels, we had no evidence that the 
tumour established itself beyond the uterus; and I expressed the 
opinion that in all probability these small cell masses died out in 
the blood stream like the placental emboli or displaced villi of a 
normal pregnancy. Many of these sinall masses showed marked 
fatty degeneration. On the other hand, Fig. 1 6  of my 1903  paper 
shows one of these small masses embedding itself and forming a 
tumour ; it is apparent, therefore, that they are occasionally capable 
of propagating secondary tumours. 

Correspondingly I have not observed the small emboli above 
mentioned in the lungs of the advanced cases which I have studied. 
The emboli in these cases are masses of tumour cells of considerable 
size, and we recognise the source of them when we examine an 
advanced case like that of Kelly or the present case. I n  the former 
the tuniour had burrowed out to the peritoneum, and in the latter 
had actually broken through it, and the outrunners of tumour are 
seen around and also forming free plugs inside vessels of some size 
(Plate L. Fig. 1). The dilatation of the vessels is less marked in this 
stage, perhaps from the circumstance that they are embedded in muscle, 
and it is obvious that the free plugs of tumour could readily escape 
into the venous circulation, where they might take one or other of 
two directions-(a) Retrograde embolism, i.e. sinking down into the 
vaginal veins and establishing secondary nodules there, a very frequent 
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condition ; (b)  passing to the lungs. It is in the latter situation that 
I am best able to trace their further development. 

The youngest emboli were seen in considerable numbers in the 
sections from the Yienna case. This case, the principal one described 
by Hubl, was an extremely virulent example of the disease, the primary 
tumour being a large vaginal mass which had given origin to myriads 
of secondary growths in the lungs through the systemic veins, and to 
considerable numbers of them in the liver by way of (as Hubl points 
out and I am able to confirm) the portal vein. The nodules in the 
lungs were of all sizes, but for the most part small. The newly 
arrived emboli can usually be traced through a considerable length 
of blood vessel, the end of the plug being stopped either by impinging 
on a division or by having run into so small a vessel that i t  could not 
go any farther. These small vessels are little larger than capillaries. 
In  several cases an embolus was found in a comparatively large 
arteriole and followed to the division where i t  split up and its ends 
were found wedged into several different branches. 

The length of many of these emboli and the manner in which 
they had insinuated themselves into the fine twigs, and the dilatation 
of the occupied portion contrasted with the portion beyond the 
embolus, showed that it had come into the lungs with considerable 
force. Without exception there was an absence of thrombosis around 
these young emboli. Clearly, the process of destruction of tumour 
emboli in the blood stream by thrombosis around them, as described 
by Schmidt and confirmed by Lubarsch in the case of emboli of 
carcinoma, does not occur in chorionepithelioma. 

The second stage in the process is the attack on the vessel walls 
by the growing tumour embolus. (Plate L. Fig. 2 shows this stage.) 
Here a comparatively short embolus is seen occupying an arteriole, which 
is dividing into five branches, three of which appear in the figure. 
There is little doubt that this embolus had grown somewhat in situ, 
and the tumour cells had begun to invade the walls of the vessel. 

The important points in regard to the further development are 
the condition of the lumen and the wall of the vessel proximal to, 
distal to, and beside the embolus; and lastly, the condition of the 
surrounding lung tissue. The vessels of the lung are extremely 
tortuous and irregular, so that the full investigation of an embolism 
almost invariably implies following it through a considerable series 
of sections. At  the foot of the figure there is a small arteriole cut 
transversely, which was proved by this means to be the trunk of the 
plugged vessel. Close to 
the embolus the width of the vessel is fully half a millimetre. 
Actually a t  the embolus the diameter is slightly less. The lumen 
is free from thrombus. I n  some sections the uncoagulated blood was 
seen in it, and numerous other examples show that this freedom from 
thrombosis on the proximal side is the rule at this stage. The vessel 

It measures about 0.2 mm. in diameter. 
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wall a t  the lowest point figured is normal and healthy in appearance ; 
a t  the widest point, which is about 1 mm. from the embolus, although 
stretched, i t  likewise appears normal ; but close to the embolus, even 
before the invaded part is reached, the vessel wall is swollen and 
hyaline in character, and in the immediate neighbourhood of the 
embolus it is in similar condition, and also partly destroyed by the 
invading tumour. This condition of dilatation of the vessel and 
hyaline degeneration in its wall appears to be the invariable ac- 
companiment of invasion by the tumour. The elastic tissue. is 
recognisable in this part of the vessel, apparently little altered, 
but the muscular and connective- tissue elements are profoundly 
affected. The endothelium has been quite destroyed. Very similar 
changes are seen in the tissues of the decidua (formation of the 
so-called fibrin layer) and in the walls of the Fallopian tube when 
invaded by the trophoblast in tuba1 pregnancy, and also in the walls 
of blood vessels which are the seat; of infective disease. 

Distal to the embolus the lumen of the vessel in this case is 
occupied by a solid thrombus composed, for the most part, of closely 
packed red corpuscles, into which the end of the embolus projects like 
a wedge. This extends for a very short distance, and then again 
the lumen is occupied by fluid blood, and the vessel is found to be 
extremely small. I n  many other instances the thrombus distal to the 
embolus was absent. The thrombus is permeated by tuniour cells, 
which appear to be attacking it just as they attack the vessel wall. 

Here again it is apparent that the process of encapsulation of the 
tumour embolus in blood clot, and ibs destruction by the subsequent 
organisation of the clot, as described by Schmidt in the case of 
carcinoma, does not occur in chorionepithelioma. On the contrary, 
free masses of tuniour in the blood behave like their physiological 
prototype the trophoblast, inasmuch as they do not actively promote 
thrombosis. 

An active hindering influence may be exerted, and is certainly 
suggested, by what occurs both at  this and at  later stages of develop- 
ment of the secondary tumour. The resistance of the organism 
to  the dissemination of the tumour is far less direct and more 
complicated. 

Even at  this early stage changes in the surrounding lung tissue, 
which are of the nature of an inflammatory reaction, are visible, 
namely, catarrh of the alveoli and the format'ion in them of plugs of 
fibrin, which may be mixed with some blood. These phenomena become 
much more striking in later stages, and will be described later. Even 
in the case of much larger emboli nothing resembling hzniorrhagic 
infarction was observed. Hzmoptysis is a characteristic feature of 
advanced cases of chorionepithelioma; and it is apparently not due 
to the embolism, but to subsequent processes concerned with its 
growth into the tumour nodule, namely, bursting of the growth into 
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alveoli or bursting of an invaded vessel into alveoli or the pneumonic 
process. 

In the next stage the cells of the growing embolus are found 
invading the walls of the vessel and surrounding tissues, and in 
addition the tumour now begins to grow back along the interior of 
the vessel, and later, along the outside of the muscular coat, where 
it may form a fairly thick layer or irregular masses. The hyaline 
degeneration also extends in advance of the growing margin of the 
tumour, and the affected part of the vessel dilates. Thrombosis may 
occur a t  this stage, but more commonly it does not, and the lumen 
remains open between walls of tumour. The latter line of development 

---- - - - - . -.. 

-\._------- 
Diagram from a reconstruction of nodule Kelly I. 

AT.,  Entering trunk of artery. 
Ern., Ends of emboli in small terminal branches. 
An., Aneurysmally dilated portions of arteries. 
HE., Hamorrhagic centres of the nodule, where the vessels have formed false 

Thrombosis had taken place in these two situations only. aneurysms or burst. 
Shading indicates tumour ; dotted line full cxtent of nodule. 

is exemplified in the next stage (nodule Kelly, text figure and Plate L. 
Fig. 3), in which the invaded vessel dilates right along the infected part, 
forming small aneurysm-like cavities. Then the most affected parts of 
the wall, which are usually near the end of the embolus (see Plate LI. 
Fig. 5 and Plate L. Fig. 7), give way, and a false aneurysm, bounded 
by lung or tumour tissue and the remains of the vessel, is formed. I n  
many cases the condition is more accurately described as hzmorrhage 
into the substance of the lung. In these circumstances clotting of 
the effused blood apparently always occurs, whereas in the merely 
dilated vessels it may for a time remain fluid, and considerable masses 
of tumour may develop in the uncoagulated blood. A similar process 
occurs around the margin of the larger nodules, the vessels, whether 
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invaded from the outside or along their lumen, dilating into consider- 
able cavities. The large masses of tumour growing among uncoagulated 
blood, which Dr. Kelly and the author observed in the large secondary 
nodules in Kelly’s case (1898), and in which the structure of the 
normal chorionic epithelium was so perfectly reproduced, were of 
this nature, re-examination of the sections in the light of the present 
knowledge having shown that the blood-filled cavity containing them 
was not a hsemorrhage but an aneurysmally dilated small blood 
vessel. Where, on the other hand, hzmorrhage has occurred the 
tumour tissue is more or less compressed and necrotic. 

In the next stage actual hzemorrhage had definitely occurred, which 
is followed by coagulation, and we find the characteristic nodule 
(Plate LI. Fig. 5 )  composed for the most part of blood clot with traces 
of necrotic tumour through it, and a narrow growing margin of tumour 
between the clot and the surrounding tissues and infiltrating them 
very much as in the primary growth. In  the larger nodules the 
hEmorrhagic centre presents differences in structure which show that 
it has been produced by several hzemorrhages occurring at  different 
periods. Numerous examples of this stage, of various sizes and in 
various organs, have been examined by me. Their features are 
essentially those shown in Plate L. Fig. 4, which is taken from the 
youngest nodule found in the present case. 

The Condition of the flurromding Tissues.-This presents some 
variation in different cases. I n  all it is of the nature of an inflam- 
matory reaction, showing itself by a catarrhal condition with prolifera- 
tion and shedding of the epithelium of the alveoli, emigration of 
polymorpho-nuclear leucocytes, the formation of fibrinous plugs in 
the denuded alveoli, and collapse due to pressure by the hzeniorrhage. 
Then follow proliferative changes in the walls of the alveoli and 
organisation of the contents of the alveoli similar to  what is seen in 
cases of pneumonia in which fibrosis takes the place of the proper 
resolution. The proportion of these changes varies greatly. I n  
Hubl’s case there is a wide zone of fibrinous plugs in the alveoli 
round the small nodules and even around vessels in which the stage 
of aneurysm or rupture has not been reached ; but the number of cells 
in the pneumonic plugs is small, there is frequently blood in the 
alveoli, and the amount of proliferation from the walls of the alveoli 
is very limited. On the other hand, in Kelly’s and the present case, 
while there is considerable pneumonic consolidation, as shown by the 
presence of fibrinous plugs, the catarrhal and proliferative changes 
are the more striking. In  the earliest conditions in the Kelly case 
quite a widespread catarrh of the alveoli, amounting almost to 
consolidation, is found around vessels which are only slightly dilated 
and infiltrated by tumour. By the time a false aneurysm has formed, 
definite fibrinous plugs are also seen in the alveoli. Around the 
margin of the nodule, whether this be formed by the walls of a 
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dilated vessel (as in Plate L. Fig. 3) or by the lung tissue compressed 
in consequence of hzmorrhage, the tumour cells are found to  have 
insinuated themselves into the pulmonary tissues and among the 
fibrinous plugs, apparently destroying them and invading blood vessels 
when encountered, just as in the primary tumour. I n  this zone of 
infiltration and just outside it there is evidence of active proliferation 
of the connective tissue and new forniation of blood vessels, forming 
a layer of granulation tissue similar to that which forms around a 
foreign body such as a ligature, or in the walls of a simple thrombosecl 
blood vessel. Neither giant cells nor large mononuclear phagocytes, 
however, were observed in any of the sections. I have never seen 
anything like phagocytosis of the tumour cells, which, indeed, are very 
much larger than the ordinary tissue cells. 

I n  such a case as that of Kelly these reactive changes, although 
apparently so vigorous, do not lead to cure of the disease. Although 
in parts of a nodule tumour cells may be very scanty and degenerate, 
in other parts the growth is active, new blood vessels are attacked, 
new hmnorrhages occur, and the tumour continues to grow. In  this 
case the attacking power of the tunlour appears to be greater than 
the resisting power of the normal tissue. 

HEALING OF SECONDARY CHORIONEPITHELIOMA. 

Whereas the destruction of the emboli by thrombosis does not 
appear to occur, i t  is probable that not all even of the large emboli 
develop into tumours. I n  the Kelly sections an embolus was followed 
from end to end in a small vessel. There was distinct infiltration of 
the wall by tumour cells, and at one point these had almost broken 
through it and had induced the usual inflammatory reaction in the 
neighbouring alveoli. But the whole embolus and the infiltrating 
cells had a very degenerate appearance. There was practically no 
dilatation of the vessel and no entry of blood into the middle of the 
embolus. The wall of the vessel was unusually thick and fibrous, and 
infiltrated with carbon pigment. The conclusion was that the 
embolus was probably extinct-the anthracosis and fibrosis of the 
vessel having been so unfavourable to its development that it had 
failed to establish itself and materially grow. I n  certain mouse 
tumours Haaland states that tumour emboli can be found in sections 
of the lungs, but secondary tumours do not develop from them. 

In the material from the present case no young emboli were seen a t  
all. Apparently, therefore, the widespread thrombosis of the uterine 
veins had prevented the escape of embolisms for some weeks before 
the death of the patient. From this case six tumours were examined, 
and as soon as their nature was recognised all that remained of them, 
amounting in each case to a t  least half the nodule, was cut and 
mounted in series. 
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Two of them (B and C) were found to consist of a very firm globular mass 
of blood clot enclosed in a thin capsule of connective tissue, which was 
obviously the somewhat compressed zone of proliferation and pneuinonic 
consolidation. This capsule was firm and fibrous,--in one nodule no trace of 
turnour could be found; in the other a few masses of small size were found 
embedded in the clot or lying in the innermost zone of connective tissue; 
remains of the dilated blood vessel were also found. Both of these nodules 
appeared to be extinct, the tumour tissue having been destroyed through tlie 
clotting of a considerable mass of effused blood, possibly assisted by compres- 
sion between it and the fibrous capsule. 

I n  the other four nodules the process of healing was much more compli- 
cated. The youngest of the four (nodule A, Plates L. and LI. Figs. 5, 6, and 7) 
was, to the naked eye, a globular mass of blood clot 5 mni. in diameter, embedded 
in the surface of the lung, from which it projected slightly. It appeared to have 
a fibrous capsule. A section through its centre shows it to be a characteristic 
chorionepithelioma nodule. The mass of blood clot is surrounded by a zone 
of partially consolidated lung tissue, which has been eccentrically compressed. 
At  one side a tortuous arteriole about 0.3 mm. in diameter is found entering 
the nodule, and immediately breaking up into two main branches. The 
vessel walls towards the exterior of the nodule are well preserved. Towards 
the interior they are in a state of hyaline degeneration or complete necrosis. 
At  what appears to have been the bifurcation there is a considerable inass of 
tumour (Plate LI. Fig. 6). The left branch appears to have formed an aneurysm 
and subsequently to  have burst. The right branch has been somewhat dilated 
and has also burst, and the resulting coagulum has extended back into the 
bifurcation of the vessel occluding it and shutting off the embolus from the 
proximal portion. To the right of it, but forming part of the same nodule, 
there is a small arteriole which has had a separate Bmbolus. This vessel, 
which measured at most 0.1 mm., is expanded in the outer part of the nodule 
into an aneurysmal cavity about ten times that width (Plate L. Fig. 7) .  I n  other 
sections than that figured this is seen to contain a considerable mass of fairly 
well preserved young tuniour tissue, which, on the one hand, has almost 
broken through the vessel wall into the comparatively recent thrombus in the 
dilated right-hand branch, and, on the other hand, has infiltrated the capsule 
to  such a depth as to suggest that the danger of further development was by 
no means completely averted. The centre of the nodule shows remains of 
blood vessels containing masses of tuniour and clot of several ages, indicating 
that several hzmorrhages had contributed to its formation. The appearances 
are those of a nodule considerably larger and older than that figured on 
page 9 as the third stage in normal development; but the process of 
formation is clearly seen to have been similar, and in fact represents the 
fourth stage. The zone of consolidation and proliferation round the nodule 
is somewhat thicker than in  the two nodules from this case already described, 
measuring from 0.5 t o  1 nini., which is doubtless accounted for by the fact 
that there has been considerable infiltration by the tumour cells, provoking a 
greater amount of reaction. The reaction in the alveolar walls and alveoli 
has gone the length of considerable new formation of connective tissue and 
blood vessels. At  one point on the left-hand branch of the artery this process 
of repair has extended through the wall, and is apparently attacking the mass 
of tumour within it (Plate LI. Fig. 6). The tumour cells are fairly well pre- 
served ; but there is evidence that degenerative changes had set in, and there 
is much infiltration of the mass by leucocytes. The other masses of tuniour 
in  this nodule are likewise infiltrated by leucocytes, and the nuclei of the 
Langhans’s layer cells have lost their plump vesicular character and become 
small, shrunken, and deeply stained. The pleural surface appears to be, in 
parts, bare blood clot ; but it is slightly ragged round the edges, as if a fibrous 
covering-pleura and perhaps adhesions-had been torn away. 
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The second nodule in this group (nodule D, Plate LII. Figs. 8 and 9) would 
appear to have been alniost identical with the preceding in  size and stiucture; 
but the hremorrhagic centre has been to some extent encroached upon by 
the process of organisation, and has probably also shrunk considerably. The 
main vessel has been about the same size as the preceding, and its bifurca- 
tion is seen well within the margins of the nodule as it now exists. The 
bifurcation and the main trunk before it are occupied by firm but fairly 
cellular and highly vascular connective tissue ; the two main branches have 
been dilated in the usual manner, and evidently had both ruptured. Remains 
of their walls and of the walls of several smaller branches are seen within 
the blood clot. The two main branches diverge widely towards the side of 
the nodule; both show characteristic dilatation, and that on the left hand 
(cut in longitudinal direction) presents a close resemblance to  the right-hand 
branch in the preceding nodule, being occupied by a long blood clot. The 
aneurysmal portions nearer the bifurcation contain a firm thrombus - like 
material different in appearance from the clot, and consisting in part of 
necrosed tumour. This has been invaded to  some extent by the fibroblasts 
and new blood vessels. No trace of living tumour tissue could be found in 
this nodule; but a number of masses of dead tumour are present, a few of 
the syncytial masses still retaining sufficient trace of nuclear stain to leave no 
doubt as to their nature. The capsule of the nodule is much thicker and more 
fibrous than that of the preceding tumour. It is permeated by great numbers 
of thin-walled blood vessels. I n  its middle and inner parts remains of fibrin 
plugs can be seen, apparently indicating that the process of organisation 
extended beyond the zone of pneumonic consolidation, and enclosed it along 
with the tuniour nodule. The 
niembrane itself is recognisable as a thin layer of very dense connective tissue, 
iuside of which there is a thin layer of vascular connective tissue, while 
outside of it there is a layer about 0.3 mm. thick of extreiiiely vascular young 
connective tissue. 

The two remaining nodules (E and F) represent stagcs somewhat later than 
the preceding, and are very similar to one another. The smaller of the two 
(E) has scarcely any trace of the tumour nodule remaining; the whole is a 
mass of somewhat firm connective tissue permeated by very numerous wide 
thin-walled blood vessels. The other nodule (F) is perhaps a little younger. 
It is considerably larger than any of the preceding, measuring fully 1 cin. in 
diameter. It contains two centres of blood clot and the remains of numerous 
dilated and iiecrotic blood vessels and plugs of fibrin. The zone of vascular 
connective tissue is very wide-as much as 3 mm. in places. This nodule, 
from its naked-eye appearance, its grey centre and highly vascular margin, was 
taken at the sectio to be a recent septic hamorrhagic infarct. I ts  true nature 
was only recognised from the sections. I n  neither of these nodules could any 
remains of tumour tissue be recognised ; but the appearances are so exactly 
those that would be produced by the more complete organisation of the previous 
nodule that there cannot be the slightest doubt that they represent com- 
pletely cured and in great measure organised secondary nodules of chorion- 
epithelionia. 

The pleural surface is particularly striking. 

DISCUSSION AND LITERATURE. 

It appears from the foregoing description that the natural healing 
of chorionepithelioma is dependent on the same defensive mechanism 
as resists infective invasion, and that the process is only an exaggera- 
tion of the reaction which is seen round the ordinary tumours which 
do not heal. It is clear that the conception of the tumour being 
killed off by the hzmorrhage which i t  has itself provoked is insufficient, 
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because hzniorrhage is a feature of all chorionepitheliomata whether 
primary or secondary. At  the same time, it is apparent that the 
hzmorrhage and clotting are very important factors in the process. 
Occurring within the firm walls of st vein or Fallopian tube, the 
coagulation may involve and destroy the entire tuniour tissue. I n  
like manner a large (relatively) hzmorrhage within the zone of 
proliferation in the lung and the subsequent coagulation may succeed 
in destroying all the tumour tissue, as in nodules B and C. 

On the other hand, these processes in the majority of cases are 
capable of destroying only the masses of tumour within the zone 
of proliferation ; whereas the infiltratiug processes, although the 
occurrence of a large hzmorrhage in their neighbourhood probably 
does affect them prejudicially, may, and as a rule do, continue to grow. 
I n  the two nodules under consideration there appears to have been 
very little infiltration. It is possible also that the hzniorrhage, by 
destroying considerable quantities of tumour, might weaken the attack 
and allow the surrounding tissues to rally against the invader. This 
does not postulate any selective action upon the tumour cells such 
as various authors have suggested for X-rays, although it  is by no 
means improbable that such a disturbance and its consequences would 
affect the highly specialised trophoblastic, i.e. tumour, cells more 
seriously than the connective-tissue elements. This idea has already 
been suggested by Orth in his account of healing epitheliomata. 

The fibrinous plugs appear t o  assist the healing by forming a 
zone of passively resisting tissue which delays the advance of the 
tumour. This is suggested by the observation that in nodule D the 
newly formed connective tissues had enclosed them along with the 
tumour. 

There is con- 
siderable leucocytic infiltration of the tuniour masses in the healing 
nodules ; but the same is seen in primary tumours where there is no 
question of healing. It is certainly more pronounced about degenerating 
masses of tuniour, but in these situations there is generally also blood 
clot, which is sufficient to account for the presence of a large number 
of leucocytes in the neighbourhood. It appears more probable that 
the degenerative changes in the tumour cells are the result of their 
being cut off from their source of nourishment-the blood and plasnia 
of the host. This finds an analogy in the destructive results of 
hzmorrhage into the placenta as a cause of abortion. It is possible 
that the serum set free by the clotting may contain bodies similar 
to bactericidal substances which are inimical to the tumour cells ; 
but this aspect of resistance to tumour invasion is outside the scope 
of the present communication. 

The analogy of the present case with those cases in which, after 
removal of the primary tumour, the clinical indications of inetastasis 
in the lungs disappeared has already been pointed out. The well- 

Phagocytosis of tuniour cells was not observed. 
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known disappearance of secondary peritoneal growLhs of papilloma 
of the ovary after removal of the primary tuniour is analogous and 
equally unexplained. The experimental researches of Ehrlich would 
lead one rather to expect an increased activity under these circumstances. 
An obvious explanation is that the stoppage of the supply of embolisms 
at  an early stage, and before the natural resisting powers of the 
organism have been broken down by the whole disease, would allow 
the tissues to get the upper hand of the turnours. A possible 
explanation of a more local nature is that the influx of new emboli 
interferes in some way with the reaction of the lung tissues. That 
the tuniour cells do exert a noxious influence is suggested by the 
behaviour of the tissues, especially the hyaline degeneration of the 
walls of the blood vessels beside the emboli in the earliest stages. 
This extends appreciably beyond the infiltrating tuniour cells, and the 
reaction outside the vessel, apparently commencing as soon as the 
wall is a t  all seriously affected, also indicates some powerful noxious 
influence on the normal tissues. This condition is not unlike that 
seen around a septic embolus or thrombus. Similar changes are 
observed in the layer of decidua next the trophoblast, and in the 
vessels of the decidua in normal pregnancy, and in the blood vessels 
of the Fallopian tube in tuba1 pregnancy. We may. therefore infer 
that the tumour cells themselves are in some way responsible for the 
degenerative changes and the reaction in their neighbourhood. With 
regard to the primary tumours, it is clear that the same processes are 
operative in destroying considerable masses of tumour and resisting 
the infiltrating process ; but it seems unlikely that they could bring 
about the healing of a whole large tumour, as in the cases of 
v. Fleischmann and Hoermann, to which reference has already been 
made. In both these cases the tumour was partially removed with 
the sharp spoon ; but the disease continued to advance, especially 
in the latter case. After a time, however, without further operation 
having been performed, the disease stopped and the patients recovered 
completely. Both patients subsequently bore children. In  my com- 
munication of 1903  I suggested with regard to v. Fleischmann’s case, 
that the explanation might be found in an imitation by the tumour of 
yet another physiological feature of the placenta. That organ shows 
precocious growth soon followed by regressive changes affecting especi- 
ally the chorionic epithelium, and eventually death within a period 
very short compared with the life of the human body. It is possible 
that the tumour of the placenta, which is likewise so prone to de- 
generative changes, may also in rare cases manifest a short life regress 
after a time, and eventually die out before it has destroyed its host. 
On the other hand, it must be remembered that spontaneous regression 
has been observed in other tumours of man and in the transplanted 
turnours of mice. 

The literature of healing of tuniours is considerable, but the really 
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important papers are not numerous, the material available for exaniina- 
tion, as a rule, having been very imperfect. A good summary will 
be found in Bashford’s report of the Imperial Cancer Research Fund 
for 1905  ; the papers of Ehrlich and his assistants are also of the very 
first importance. For comparison with chorionepithelioma the papers 
of Orth, Exner, Bashford, and Handley may be taken as descriptions 
of healing in different types of tumour and under varying circum- 
stances. All agree that the leading feature in the healing process is 
the reaction of the connective tissues, resulting in the development of 
granulation tissue round about the tumour and in among the cell 
processes of the tnniour. This produces, on the one hand, an encapsula- 
tion by connective tissue similar to the exclusion of a foreign body ; 
and, on the other hand, the connective tissues within the turnour bring 
about strangulation and pressure atrophy or necrosis of the tumour 
cells. An interesting point noted by Handley is the comparative 
absence of reaction around the processes of carcinoma growing along 
lymphatic vessels until the over-distended vessel bursts and the tumour 
begins to attack the surrounding tissues. Then the inflammatory 
reaction becomes greatly intensified, and a capsule of granulation tissue 
is formed around the cancer cells. Hmnorrhage sometimes occurs, 
but does not appear to be essential to the development of the healing 
process. The further organisation of this granulation tissue into 
fibrous tissue is accompanied by shrinkage of the fibrous capsule, 
which contracts upon and slowly strangles the remaining cancer cells. 
This, which he terms perilymphatic fibrosis, unfortunately fails to 
heal the tumour, because the end of the permeating process of cancer 
cells has already passed beyond the point a t  which it occurs before 
it has become effective. 

The cases discussed by Orth were epitheliomata which showed 
either calcification or extensive pearl-body formation ; degenerative 
conditions which favoured the destruction of the tumour by the 
proliferating connective tissues. The condition was essentially the 
same as the reaction against a foreign body ; there were giant cells 
in the granulation tissue such as are seen round a ligature. I have 
observed them in the walls of an epidermal cyst which had become 
inflamed, apparently acting upon the epidermal remains ; but not in 
chorionepithelioma. The observations of Exner were made upon 
secondary tixmours of carcinoma of the mamma healing under the 
influence of radium. An intense reacLion was set up by the applica- 
tion, including blistering and eventually sloughing of the skin, and 
hzmorrhages in the deeper tissues. At  the end of a week the tixmour 
cells presented no difference from those of the untreated nodule which 
was examined as control ; but the connective tissues showed a pro- 
nounced proliferation, and there was much young connective tissue in 
among the cancer cell masses, which in the later stages were found to 
degenerate, apparently as the result of ‘I mechanical interference with 



HEALING OF CHORIONEPITHELIOMA MALIGNUM. 503 

the cells-pressure atrophy.” From one passage he appears to believe 
that the rays exerted a differential action on the tumour cells, a con- 
clusion which I think is not warranted, because, as he points out, 
the turnour cells appeared quite healthy a week after the application 
of the radium; but his final conclusion that (‘the physiological 
relations of the carcinoma cells on the one side, and the connective 
tissue on the other side, are disturbed so that now the powers of 
proliferation of the connective tissue exceeds (uebertrift) those of the 
carcinoma,’) and “ whether the carcinoma cells receive an injury 
which reduces their power of growth remains doubtful,” appears to 
agree with my own observations. He attributes no importance to 
the hxmorrhage which he observed. Bashford, on the other hand, 
examining mouse tumours from the very earliest period after treat- 
ment, was very much impressed with the amount of hzeniorrhage 
which had occurred ; and, while agreeing in the main conclusion that 
the actual healing is due to the connective-tissue proliferation, per- 
formed further experiments to elucidate the influence of the hzemorrhage. 
I n  these, hzemorrhages were produced in nodules by large doses of 
adrenalin or by mechanical manipulation with the result that healing 
also occurred under such circumstances. Ehrlich and others have 
also noticed that hxmorrhagic tumours were very prone to undergo 
spontaneous healing ; but do not appear to have attached much weight 
to the hzmorrhage as a factor in the production of the favourable 
result. Bashford, however, coucluded that the occurrence of hzmorrhage 
in the spontaneous healing, and also aftier the applieation of radium 
and most of the other applications which lead to healing, makes it 
probable that it is (‘a preliminary condition in all these processes, 
and that the connective-tissue proliferation is initiated by it.” He  
also found that (‘ even extensive necrosis of large areas of parenchyma 
[tumour] is not in itself sufficient to excite an active proliferation of 
the connective tissue.” 

So far as chorionepithelioma is concerned, it is clear that the 
inflammatory reaction begins before the hzmorrhage has occurred. 
Moreover, if the hzmorrhage and thrombosis destroy the tumour 
completely there is very little reaction (nodules B and C). Never- 
theless it is clear that the hzmorrhage is a very important factor in 
the healing process of this growth, and Bashford is right in regarding 
it as such in the case of other tumours. 

I n  addition to the causes of healing of tumours already referred 
to, we know that tumours have healed after the use of the sharp 
spoon and actual cautery (Weindler), after inoculation with strepto- 
cocci (Coley), after the injection of ferments and tissue extracts, 
after the application of arsenical paste or the insertion of sticks of 
zinc chloride of the cancer curers (a procedure which I once saw applied 
to epithelioma with some measure of success by the late Sir George 
Macleod), and the fact observed by the older surgeons (quoted by 
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Bland-Sutton), that recurrence of carcinoma of the mamma would be 
delayed in cases in which the operation wound suppurated is probably 
in the same category. All of these measures probably do consider- 
able damage to the tumour, besides provoking a very active in- 
flammatory reaction, and the conclusion seems warranted that any 
agent or procedure which does this and a t  the same time provokes 
a brisk inflammatory reaction may lead to complete healing. The 
reaction once initiated, it becomes a struggle between the proliferating 
normal tissues and the tumour, in which the former occasionally win. 

CONCLUSIONS. 

1. The present case proves that healing of secondary nodules of 
chorionepithelioina may occur, thus confirming conclusions already 
drawn by various observers from clinical observation. The conditions 
in this case were in a sense comparable to those met with after 
removal of the primary growth, inasmuch ns the continued supply of 
emboli to the lungs was stopped by thrombosis of the uterine veins. The 
removal of primary chorionepithelioma even after secondary tumours 
have been established is therefore justified by the results of histological 
investigation, as well as by clinical experience. 

2. The healing is brought about by a process of encapsulation 
within a zone of actively proliferating connective tissue (granulation 
tissue). This destroys the in filtrating tumour processes, and eveutually 
invades the whole nodule and effects its complete replacement by 
connective tissue. The hzemorrhage followed by coagulation, which 
is a characteristic feature of the normal growth of the nodule, also 
plays an important part by pressing on, enclosing, and interfering 
with the viability of the masses of tumour cells within the growing 
margin, thus aiding the powers of resistance of the normal tissues. 
It probably stimulates the tissues to more vigorous proliferation than 
the tumour cells alone evoke, and possibly i t  also exerts a deleterious 
influence on the tumour cells not directly enclosed in it. 

I n  conclusion, I have to express my indebtedness to Professor Muir 
and Professor Murdoch Cameron for allowing me to publish this case, 
and to Dr. John Shaw Dunn for his recognition of the true nature 
of the nodules in the lungs. 
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DESCRIPTION OF PLATES L.-LII. 

PLATE L. 

FIG. I.-Plugs of tnmour in the uterine veins near the margin ofthe primary tumour in 

FIG. 2.-A tumour embolus in a branch of the pulmonary artery, beginning to invade 

FIG. 3.-The end of the lower aneurysm in text-figure (p. 495), showing the end of the 
embolus, and behind it a cavity full of red thrombus. The degenerated vessel 
wall is present here; in other parts it mas wanting, and the condition 
was virtually a hsemorrhage. Note catarrhal condition of lung tissue and 
fibrin among infiltrating tumour cells. 

FIG. 4.-Margin of nodule B, showing degenerated tumour tissue between thrombus and 
fibrous capsule. 

FIG. 7.-Mass of tumour in the dilated small vessel of nodule A. On the left the 
tuniour is breaking through into the hremorrhagic centre ; on right are seen 
infiltrating processes of tomour and compressed lung alveoli filled with 
fibrinous plugs. (See p. 498.) ( X  150.) 

an advanced case. (See p. 492.) 

the walls of the vessel. (See p. 493.) From Hubl’s case. 

(See p. 498.) 1 
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PLATE LI. 

FIG. 5.-Nodule A. (See p. 498.) 
Ar., Tortuous entering artery. 
T., Clot extending from right-hand branch into main trunk. 
Tu., Masses of tnmour. (Cf. Pig. 6.) 

The mottled central part is blood clot of various ages, and blood spaces con- 
taining tomonr. Round this the lung tissue is seen compressed concentrically, 
and the nearer alveoli are filled with fibrinous plugs or obliterated by 
proliferation. (Cf. Fig. 7.) ( x  35.) 

A t  lower part 
of figure granulation tissue outside vessel, and to right thrombus are 
seen. ( x  200.) 

FIG. 6.-Tho mass of tumour in the  fork of the main artery in nodule A .  

PLATE LII. 

FIG. 8.-Section of nodule D, showing the two niain branches of the vessel and the 
mass of blood clot and the fibrinous plugs all included within a thick capsule 
of young connective tissue. Note the thickened pleura full of small thin- 
walled blood vessels. (See p. 499.) ( x 35.) 

FIG. 9. --Portion of nodule D, showing sections of the two main branches of the artery. 
They are both plugged by dense masses of thrombus wliich is being invaded 
by fibroblasts and wide thin-walled blood vessels. Above, blood clot forming 
centre of nodule; below, a bronchus and part of the capsule of connective 
tissue. ( x  150.) 
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